Although JC virus infection is predominantly associated with PML, a variety of other neurological diseases have been recognized to also be caused by JC virus infection. In 2003, JC virus was first reported to cause productive infection involving granule cell neurons in the cerebellum and is called JC virus granule cell neuronopathy. 2 Patients present with dysarthria and appendicular, truncal, and gait ataxia, and brain imaging shows cerebellar atrophy. Shortly afterward, it was determined that the tropism for cerebellar granule cells was related to a JC virus variant with a small deletion in the VP1 capsid protein. 8 In this issue of the journal, Lapierre et al 1 report a patient with prominent cerebellar features without antibodies that are associated with encephalitis or paraneoplastic disorders, and with HIV infection and a positive polymerase chain reaction (PCR) virus assay for JC virus in the CSF. This patient had a JC virus granule cell neuronopathy, and viral DNA sequencing showed coinfection with a previously recognized JC virus variant associated with granule cell neuronopathy and also with a novel JC virus variant with different deletions in the VP1 gene coding for the major capsid protein of the JC virus. Hence, it is now known that a variety of viral mutations affecting this viral protein may result in tropism for cerebellar granule cells and may clinically present a degenerative cerebellar disease phenotype.
Recently, another disease, a fulminant JC virus encephalopathy with progressive cognitive decline, aphasia, and seizures, was described in 2009, in which there was productive infection of cortical pyramidal neurons by JC virus. 9 Interestingly, this patient showed JC virus with an agnogene deletion that resulted in a 10-amino-acid truncation of a peptide in a viral protein. 10 This deletion has been found to impair expression of the VP1 structural protein and, hence, production of progeny virus.
11 Another case was recently described in a kidney transplant recipient. 12 In 2017, JC virus meningitis was reported in a patient with recurrent infections who later developed lymphocytopenia and presented with cognitive and gait impairment with urinary incontinence and had communicating hydrocephalus. 13 There was postmortem evidence of productive JC virus infection involving leptomeningeal and choroid plexus cells, 13 and recent studies have shown that JC virus productively infects both choroid plexus epithelial cells and meningeal cells in vitro. 14 The diagnosis of these neurological diseases is based on detection of JC virus DNA using PCR methods in cerebrospinal fluid (CSF) or immunohistochemical detection of JC virus antigen in brain biopsy specimens. JC virus variants have shown tropisms for a variety of neural cells types: oligodendrocytes and astrocytes in PML, cerebellar granule cells in granule cell neuronopathy, cortical pyramidal neurons in encephalopathy, and meningeal and choroid plexus cells in meningitis. All of these neurological diseases occur in an immunocompromised state either with or without associated HIV infection. One wonders how many other neurological diseases, especially in immunocompromised patients, may also be shown to be associated with mutations of JC virus. In the future, we should consider PCR assays for JC virus in the CSF for puzzling degenerative neurological diseases in immunocompromised patients and perhaps also in other patients without a recognized immunocompromised state.
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